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热板的 优条件为：加水量为 100 g，干燥温度为 120℃，干燥时间为 5 h。 
2. 纳米多孔 SiO2 粉末和玻璃纤维质量比对隔热板的力学性能和导热系数均
有较大影响。当 SiO2 粉末和玻璃纤维的质量比为 5:1 时隔热板的力学性能达到
优值；隔热板导热系数随着 SiO2 粉末用量的增加而降低，玻纤直径越小其组成
的隔热板导热系数越小。25℃，当 SiO2 粉末与玻纤-2(6 μm)的质量比为 15:1 时，
导热系数达到 低，为 0.03 W/(m·K)。 
3. 对所制备的试样进行表面修饰后发现，增加表面修饰剂浓度，延长修饰
时间，提高修饰温度，可获得更好的疏水效果。与KH-550相比较，使用 5% KH-570
溶液，溶液 pH 值为 4、反应温度为 80℃、修饰时间为 3h 时，隔热板的接触角
为 150.1°，具有超疏水性能。因此，纳米孔高效隔热板表面修饰的 优条件为：
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Abstract 
In this paper, a series of different mass ratio thermal insulation boards based on 
fumed silica powder and two kinds of glass fibers was prepared. The boards were 
modified with γ-Aminopropyl triethoxysilane (KH-550) and γ-Methacryloxypropyl 
trimethoxysilane (KH-570), respectively. 
The effects of preparing technology on specimen molding were studied. The 
optimal preparation parameters were determined to be: the amount of water was 100 g, 
the heat treatment temperature was 120℃ and the heat treatment time was 5 h. 
The influence factors of the fracture strength of thermal insulation board were 
investigated. As a result, the fracture strength of thermal insulation board may be 
determined by both the content of fibers and the compressive stress applied to make 
the board. It has been observed that the composites with the highest strength were 
fabricated when the mass ratio of fumed silica and glass fiber is 5:1. 
The results showed the thermal conductivity at room temperature decreases 
gradually with the increase of amount of fumed silica. The sample exhibited thermal 
conductivity of 0.03 W/mK at room temperature when the mass ratio of fumed silica 
and glass fiber-2(6 μm) is 5:1. 
It was found that better hydrophobic effect was achieved when the surfaces of 
board were modified with larger concentration of surface modifying agent, longer 
modified time, and higher modified treatment temperature. The contact angle of the 
board surface was 150.1° when the surface modification was carried out by using the 
concentration of 5wt% KH-570 and the modifying time of 3h at 80℃. The optimal 
preparation parameters were determined to be: the concentration of KH-570 solution 
was 5 wt%, the pH value of KH-570 solution was 4, the heat treatment time was 3h 
and the heat treatment temperature was 80℃. 
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建设成本的 5%）就可达到较大的节能。在 460 多亿平方米的既有建筑中，城市
建筑普遍存在着围护结构保温隔热性和气密性差供热空调系统效率低下等问题，
节能潜力巨大。以占我国城市建筑总面积约 60%的住宅建筑为例，采暖地区城镇
住宅面积约有 40 亿平方米，2000 年的采暖季平均能耗约为 25 公斤标煤/平方米，
如果在现有基础上实现 50%的节能，则每年大约可节省 0.5 亿吨标煤。目前全国
公共建筑面积大约为 45 亿平方米左右，其中采用中央空调的大型商厦，办公楼，
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